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ENGINEERING EXPERIMENT STATION 
Georgia Institute of Technology 
A Unit of the University System of Georgia 
Atlanta, Georgia 30332 
1 June 1982 
Counter Surveillance and 
Counter Intrusion Laboratory 
MERADCOM 
Ft. Belvoir, Virginia 22060 
Attention: Dr. John W. Bond 
Reference: Delivery Order No. E102 
under BOA No. F33657-82-G-2083-E102 
(Georgia Tech Ref. No. A-3263-000) 
Title: 	"Brassboard TREESS Kit" 
Subject: 	R&D Status Report No. 1 
Gentlemen: 
A summary of the R&D Status of the referenced contract for the period 
1 May 1982 through 30 June 1982 is continued herein The starting data for 
the Georgia Tech Project No. A-3263 was designated as 5 May 1982, and a 
1 January 1983 completion date. This program is under the direct 
supervision of Dr. R. L. Moore, Project Director, and under the general 
supervision of Dr. C. E. Ryan, Jr., Chief of the Electromagnetic 
Effectiveness Division. 
During the May research period, Dr. Rick Moore and Dr. Tom Wells 
traveled to MERADCOM and presented an outline of proposed work for the 
present contract. Two sub-tasks have been separated for management by 
personnel of other laboratories at Georgia Tech. Mr. Don Gallentine of the 
Electromagnetic Laboratory will manage the TREESS design for an M-1 tank 
and Dr. John Handley of the Material Sciences Laboratory will oversee the 
thermal calculations. All other tasks will be managed by Dr. Moore. 
AN EQUAL EMPLOYMENT/EDUCATION OPPORTUNITY INSTITUTION 
BOA No. F33657-82-G-2083-E102 
R&D Status Report No. 1 
1 June 1982 
Page 2 
During the June period, the evaluation of initial TREESS design will 
be emphasized and Georgia Tech's broadband RCS facility will be modified 
for use in the tasks described in this program. 
Respectfully submitted, 
R. L. Moore 
Project Director 
Approved: 
Charles E. Ryan, Jr. 
Chief, 
EM Effectiveness Division 
ENGINEERING EXPERIMENT STATION 
Georgia Institute of Technology 
A Unit of the University System of Georgia 
Atlanta, Georgia 30332 
9 July 1982 
Counter Surveillance and 
Counter Intrusion Laboratory 
MERADCOM 
Ft. Belvoir, Virginia 22060 
Attention: Dr. John W. Bond 
Reference: Delivery Order No. E102 
under BOA No. F33657-82-G-2083-E102 
(Georgia Tech Ref. No. A-3263-000) 
Title: 	"Brassboard TREESS Kit" 
Subject: 	R&D Status Report No. 2 
Gentlemen: 
A summary of the R&D Status of the referenced contract for the period 
1 June 1982 through 30 June 1982 is continued herein The starting data for 
the Georgia Tech Project No. A-3263 was designated as 5 May 1982, and a 
1 January 1983 completion date. This program is under the direct 
supervision of Dr. R. L. Moore, Project Director, and under the general 
supervision of Dr. C. E. Ryan, Jr., Chief , of the Electromagnetic 
Effectiveness Division. 
During the June research period, major emphasis was placed on 
preliminary evaluation of TREESS mount designs. Three mount designs were 
considered along with TREESS leaf supporting structures. Major mechanical 
consideratins were wind loading, shear stresses due to cloth material 
weight, and ease of mounting. Each concept must also allow for multiple 
layers of TRS camouflage cloth. 
The three concepts considered were (1) the previous magnetic mount 
proposed under BOA No. F33657-80-G-0077, Georgia Tech Project A-2886, (2) a 
folding canopy or tent structure, and (3) a modification of No. 1 
using cross braces between magnetic mounts. Calculations of the shear 
stresses expected due to cloth weight indicated that mount No. 1 would not 
AN EQUAL EMPLOYMENT/EDUCATION OPPORTUNITY INSTITUTION 
BOA No. F33657-82-G-2083-E102 
R&D Status Report No. 2 
9 July June 1982 
Page 2 
be able to maintain mechanical' integrity when placed on an M-1 tank's track 
covers. In addition, it was concluded that this mount did not allow for 
easy storage of the TREESS module composed of mount and cloth material. 
Design No. 2, though attractive as cover for the tanks rear, top, flat 
surfaces, could not be easily adapted to cover turret and tracks. 	This 
canopy concept is still under consideration for covering the M-1 rear 
engine cover. 
Design 3 incorporates bracing bars with the magnetic pole mounts of 
No. 1. The bracing allows additional weight to be supported and also 
serves as a permanent support to which TREESS material will be attached. A 
styrofoam model of these support will be constructed, 	4' x 4' in size, 
to examine storage requirements and construction materials for the actual 
M-1 kit will be purchased during this month. Figure 1 shows the proposed 
mounting configuration using concept 3. 
Efforts are underway to modify the Georgia Tech broadband RCS facility 
to allow for polarmetric evaluations of the TREESS countermeasure. Data 
compilation from the MERADCOM 100 GHz facility is nearing completion and a 
letter report is expected during the next reporting period and thermal 
calculations will be initiated in July. 
Respectfully submitted, 
R. L. Moore 
Project Director 
Approved: 
Charles E. Ryan, Jr. 
Chief, 
EM Effectiveness Division 
XM1 TANK  
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Figure 1. Mounting procedure for design #3. 
ENGINEERING EXPERIMENT STATION 
Georgia Institute of Technology 
A Unit of the University System of Georgia 
Atlanta, Georgia 30332 
5 August 1982 
Counter Surveillance and 
Counter Intrusion Laboratory 
MERADCOM 
Ft. Belvoir, Virginia 22060 
Attention: Dr. John W. Bond 
Reference: Delivery Order No. E102 
under BOA No. F33657-82-G-2083-E102 
(Georgia Tech Ref. No. A-3263-000) 
Title: 	"Brassboard TREESS Kit" 
Subject: 	R&D Status Report No. 3 
Gentlemen: 
A summary of the R&D Status of the referenced contract for the period 
1 July 1982 through 31 July 1982 is continued herein The starting data for 
the Georgia Tech Project No. A-3263 was designated as 5 May 1982, and a 
1 January 1983 completion date. This program is under the direct 
supervision of Dr. R. L. Moore, Project Director, and under the general 
supervision of Dr. C. E. Ryan, Jr., Chief of the Electromagnetic 
Effectiveness Division. 
During the July research effort, RCSR data was obtained in the 
microwave region (5-18 GHz) for various TREESS designs placed over simple 
flat plate targets. Same sense polarization radar cross section reduction 
data and cross polarization data was obtained. Discrete frequency spectrum 
analyzer measurements were made by using TREESS covered plates with 20 mph 
winds blowing across the surface. Some degradation of performance was 
noted in these wind conditions. 
The materials used in the series of measurements discussed here are 
large incised, I.D. # A-121 materials. An amplitude only, Wiltron Network 
analyzer was used to record RCS reduction data. Figures 1-4 show 
respectively the reduction in radar return of various TREESS screens placed 
over a 12" flat plate target. The figures are respectively one, two, and 
three layer designs with the last showing the three layer results with the 
20 mph blowing. Note that the scintillation in return caused by the moving 
fabric results in a lower average reduction. 
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Initial measurements of TREESS material cross polarization reflection 
properties were begun. Preliminary data indicates that negligible cross 
polarization generation occurs on retro reflection; however, further 
validation measurements must be performed. The effect of TREESS materials 
against doppler radars will be determined by the reduction in signal to 
noise power resulting from the reduction in retro reflected power. 
Engineering design is continuing on the TREESS device for the M-1 
tank. A separate request has been made by Georgia Tech to MERADCOM for a 
supply of "small", incised materials of A-041, A-121, and materials 
supplied for the Panama City MARS boat tests. A minimum of 1000 square 
feet of each type will be needed. Additional amounts are needed if an APC 
TREESS design is to be made. 
During the month of August, polarimetric and RCS reduction 
measurements will continue and thermal calculations for heat transfer will 
begin. 
Respectfully submitted, 
R. L. Moore 
Project Director 
Approved: 
ChaMs E. Ryan, Jr. 
Chief, 
EM Effectiveness Division 
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Figure 4. RCS Reduction of a Three Layer TREES Design With a 
20 MPH Breeze 
Georgia Institute of Technology 
ENGINEERING EXPERIMENT STATION 
ATLANTA, GEORGIA 30332 
8 September 1982 
Counter Surveillance and 
Counter Intrusion Laboratory 
MERADCOM 
Ft. Belvoir, Virginia 22060 
Attention: Dr. John W. Bond 
Reference: Delivery Order No. E102 
under BOA No. F33657-82-G-2083-E102 
(Georgia Tech Ref. No. A-3263-000) 
Title: 	"Brassboard TREESS Kit" 
Subject: 	R&D Status Report No. 4 
Gentlemen: 
A summary of the R&D Status of the referenced contract for the period 
1 August 1982 through 31 August 1982 is continued herein. The starting 
date for the Georgia Tech Project No. A-3263 was designated as 5 May 1982, 
and a 1 January 1983 completion date was specified. This program is under 
the direct supervision of Dr. R. L. Moore, Project Director, and under the 
general supervision of Dr. C. E. Ryan, Jr., Chief of the Electromagnetic 
Effectiveness Division. 
During the August research period, efforts continued on the three 
designs to be used in the TREESS devices to be placed on the M-1 tank for 
the APG turntable measurements in November. A preliminary design of the 
TREESS device will be completed in late August and will be available for a 
program review meeting to be held 15-16 September. Mr. Don Gallentine will 
be available at that meeting to discuss further details of the TREESS 
design. 
During the August research period, Dr. Tom Wells completed work on the 
preliminary report which outlines the results of the MERADCOM macroscope 
100 GHz RCS measurements. This technical memorandum will be issued by 
Dr. Wells in early September as a separate supplied item to the MERADCOM 
staff. 
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Heat transfer calculations have been begun to determine emissivities, 
layer separations, and air flow speeds necessary to maintain a low target 
thermal signature. These calculations include effects of solar loading, a 
covered hot source, convective and radiative effects. Preliminary results 
of this effort should be available during the September meeting. 
Respectfully submitted, 
R. L. Moore 
Project Director 
Approved: 
Charles E. Ryan, Jr. 
Chief, 
EM Effectiveness Division 
Georgia Institute of Technology 
ENGINEERING EXPERIMENT STATION 
ATLANTA, GEORGIA 30332 
13 October 1982 
Counter Surveillance and 
Counter Intrusion Laboratory 
MERADCOM 
Ft. Belvoir, Virginia 22060 
Attention: Dr. John W. Bond 
Reference: Delivery Order No. E102 
under BOA No. F33657-82-G-2083-E102 
(Georgia Tech Ref. No. A-3263-000) 
Title: 	"Brassboard TREESS Kit" 
Subject: 	R&D Status Report No. 5 
Gentlemen: 
A summary of the R&D Status of the referenced contract for the period 
1 September 1982 through 30 September 1982 is continued herein. The 
starting date for the Georgia Tech Project No. A-3263 was designated as 5 
May 1982, and a 1 January 1983 completion date was specified. This program 
is under the direct supervision of Dr. R. L. Moore, Project Director, and 
under the general supervision of Dr. C. E. Ryan, Jr., Chief of the 
Electromagnetic Effectiveness Division. 
During the September research period, a program review meeting was 
held at Georgia Tech. A final TREESS device was presented for review and 
final schedules were set for participation in December APG turntable 
experiments. A draft copy of the 100 GHz RCS measurement report was 
presented to Dr. Bond at the above meeting. 
Heat transfer calculations are proceeding with the initial results 
being obtained for night, clear sky conditions. A 60°C finite size target 
covered by a thermal reflective layer six inches from the heat source in 5 
mph wind conditions was found to have near a 0° apparent temperature. This 
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was found to be due to the assumed value for anissitivty of the upper 
surface. Thus, the low temperature arose from radiation to cold sky. 
Further calculations are being performed for day and night (clear and 
cloudy conditions) with the thermal layer placed approximately 1" from the 
60°C target. 
Action Items  
1. Delivery of TREESS camouflage material to Georgia Tech by MERADCOM. 
Respectfully submitted, 
R. L. Moore 
Project Director 
Approved: 
Charles E. Ryan, Jr: 
Chief, 




ENGINEERING EXPERIMENT STATION 
Georgia Institute of Technology 
A Unit of the University System of Georgia 
Atlanta. Georgia 30332 
5 November 1982 
Counter Surveillance and 
Counter Intrusion Laboratory 
MERADCOM 
Ft. Belvoir, Virginia 22060 
Attention: Dr. John W. Bond 
Reference: Delivery Order No. E102 
under BOA No. F33657-82-G-2083-E102 
(Georgia Tech Ref. Nos. A-3263-000 and A-3227) 
Title: 	"Brassboard TREESS Kit" 
Subject: 	R&D Status Report No. 6 
Gentlemen: 
A summary of the R&D Status of the referenced contracts for the period 
1 October 1982 through 31 October 1982 is continued herein. The starting 
date for the Georgia Tech Project No. A-3263 was designated as 5 May 1982, 
and a 28 April 1983 completion date has been requested. The starting date 
for the Georgia Tech Project No. A-3227 was designated as March 24, 1982, 
initial completion date was specified as September 26, 1982. However, 
Georgia Tech has requested that the project performance period be extended 
through 28 April 1983. These projects are under the direct supervision of 
Dr. R. L. Moore, Project Director, and under the general supervision of 
Dr. C. E. Ryan, Jr., Chief of the Electromagnetic Effectiveness Division. 
During the month of October, research on A-3227 proceeded in two major 
areas. The first was the evaluation of various concentrations of steel 
fiber in woven materials. The distribution of steel fiber lengths has been 
measured for four steel concentrations and are found to have log-normal 
distributions in length. The electric and magnetic properties of steel 
wires used in the construction of camouflage cloths are now being measured. 
These measurement techniques are utilizing wires placed in X-band waveguide 
in a specific array and the impedance characteristics of the wire are being 
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determined from the reflection and transmission coefficients of this wire 
grid in the waveguide. A second area of research has been in the 
measurement of permittivity and permeability of foreign paints which have 
been previously supplied to Georgia Tech by MERADCOM. Preliminary data has 
been obtained in X-band for samples T004 and T005. The samples utilized 
were those supplied by MERADCOM on previously coated metallic flat plates. 
The reflectivity of these flat plates coated by paints has been previously 
measured and reported in monthly reports for A-3081. The calculations for 
the permittivity and permeability of T004 and T005 in X-band indicate 
dielectric constants in the range of 7 to 8 for T004 and 10 to 12 for T005. 
Loss factors are approximately 2 for electric loss and about 0.5 for 
magnetic loss. The real part of the magnetic permeability is between 0.8 
to 1 in this particular region. Final measurements of these paints will be 
concluded during the next month and will include measurements at C, X and 
Ku bands. The sample measurements will be validated in January when sample 
holders coated with T004 and T005 are available. Rexolite sample holders 
have been prepared for coating by the Georgia Tech Materials and Science 
Laboratory. Additional sample holders from TECOM and OMEW have been 
received and plans are to prepare these sample holders during the next 
month. Problems may occur due to delay in funding through the basic 
ordering agreement. Technical problems are not anticipated. 
Samples of new incision sizes for camouflage materials have been 
requested from MERADCOM. These samples will be those made by Brunswick 
Corporation and Riegel Corporation and coated by separate companies. At 
the present time, it is planned to measure three incision sizes in the 5-18 
GHz region near 35 and 94 GHz. RCS reduction and G o for these materials 
will be determined during the next month. 
Project A-3263 is at present on schedule for the design of TREESS 
devices to be installed on an M-1 tank for testing at the Aberdeen Proving 
Ground turntable in December and January. The proposed design will use 
three layers of small incision A30-1 material coated and incised by 
Sullivan Industries. Reflectivity data has been performed on flat plate 
targets covered by one, two and three layers of this material. It has been 
found that for small incisions, reflectivities in the 5-18, 35 and 94 GHz 
region have minimum reductions of at least 10 dB and often this reduction 
can exceed 20 dB. This reduction is for the spectral return from the flat 
plate covered target. Additional IR measurements utilizing color imagery 
in the 8-12 micron region have been performed for this three layer design 
covering a 12-inch heated hot plate. Previous research during Georgia Tech 
Project A-2886 confirmed that if no wind conditions exist for the 
camouflage material covering a hot surface, the camouflage material will 
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come to equilibrium very rapidly at the same temperature as the covered 
heated surface. However, if a breeze of only 5 mph is blown across the 
surface of camouflage material and heated surface, reductions can often 
exceed 30°C. Thus, the heated target may be brought to near the background 
temperatures. However, final evaluations of this concept must wait for 
outdoor measurements so that solar loading may be incorporated. 
Thermal calculations which approximate the design of the present 
TREESS material have been carried out during the previous month. These 
calculations indicated that for summer solar loading conditions, a flat 
stock material of emissivity 1 coating a 60°C hot target will show a 
significant temperature above the background, and this high background 
temperature will exist even in the presence of significant wind conditions. 
However, for winter conditions and solar loads which approximate the 
conditions existing in northern Europe, the TREESS device covering a heated 
target in winds conditions can still show significant reductions. At the 
present time, these calculations are for only a flat continuous surface 
covering a hot target approximately 1/2 inch from the hot surface. 
Therefore, during the next month, this flat surface will be broken into 
small patches to more closely approximate the conditions which exist with 
an actual TREESS design and calculations will continue as a function of 
emissivity, hot plate temperature and solar loading. There are no 
immediate action items which exist for either of these two projects during 
the next month. 
Materials which were received from MERADCOM and are now being 
incorporated for the finalized TREESS design. An additional TREESS design 
for an M-113 has been completed and will be utilized in the APG turntable 
tests. The only problems anticipated now for the Aberdeen Proving Ground 
turntable test are possible problems with low temperature epoxies. At the 
present time, only epoxies which can cure at 25°F exist. These epoxies 
are necessary to hold the TREESS devices on a moving target. If a target 
is stationary as is on the turntable, simple "super glue" like compounds 
may be utilized to bond the TREESS to the target surface. 
Respectfully submitted, 
R. L. Moore 
Project Director 
Approved: 
Charles E. Ryan, JtV. 
Chief, 
EM Effectiveness Division 
ENGINEERING EXPERIMENT STATION 
Georgia Institute of Technology 
A Unit of the University System of Georgia 
Atlanta, Georgia 30332 
13 December 1982 
Counter Surveillance and 
• 	Counter Intrusion Laboratory 
MERADCOM 
Ft. Belvoir, Virginia 22060 
Attention: Dr. John W. Bond 
Reference: Delivery Order No. E102 
under BOA No. F33657-82-G-2083-E102 
(Georgia Tech Ref. Nos. A-3263-000 and A-3227) 
Title: 	"Brassboard TREESS Kit" 
Subject: 	R&D Status Report No. 7 
Gentlemen: 
A summary of the R&D Status of the referenced contracts for the period 
1 November 1982 through 30 November 1982 is continued herein. The starting 
date for the Georgia Tech Project No. A-3263 was designated as 5 May 1982, 
and a 28 April 1983 completion date has been requested. The starting date 
for the Georgia Tech Project No. A-3227 was designated as March 24, 1982, 
initial completion date was specified as September 26, 1982. However, 
Georgia Tech has requested that the project performance period be extended 
through 28 April 1983. These projects are under the direct supervision of 
Dr. R. L. Moore, Project Director, and under the general supervision of 
Dr. C. E. Ryan, Jr., Chief of the Electromagnetic Effectiveness Division. 
During the month of November, work continued for Project A-3227 with 
permittivity and permeability measurement of ferrite paints. Ferrite paint 
samples were prepared by machining waveguide sized pieces from the T-004 
and T-005 flat plate coatings which were prepared by the original source. 
At present, only one thickness of each of these materials has been tested, 
i.e., 0.075 inch of T-005 and 0.120 inch of T-004. These samples were 
measured in C-, X-, and Ku-band rectangular waveguide. The samples were 
affixed to approximately 0.5 inch Rexolite using 3M 0.003 inch double sided 
tape. This technique ensured the proper sample placement and orientation 
in the waveguide. Three separate load conditions were used for each 
measurement: 	(1) a flush short, (2) offset short, and (3) a load. all 
three combinations of these data were reduced for the material parameters. 
However, only the flush short-load combination is given in a preliminary 
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presentation for this monthly report. The measured T-004 permittivity is 
shown in Figure 1. The quality of the data is poorest at C-band due to the 
poor calibration sliding load. The permittivity is approximately 7.0 and 
shows no dispersion. The loss is low and generally not accurately 
measured. The measured T-004 permeability is shown in Figure 2. In 
contrast to the permittivity, the permeability exhibits dispersion effects. 
Significant magnetic loss is measured at C-band. At the higher 
frequencies, the real part of the permeability approaches unity and the 
imaginary part of the permeability approaches zero. Figure 3 illustrates 
the measured permittivity for the T-005 material. The real part of the 
permittivity has a value between 10 and 12. The imaginary part of the 
permittivity indicates a loss tangent of approximately 0.1. Again, there 
is little dispersion. Figure 4 illustrates the measured permeability for 
the T-005 material. This material exhibits less dispersion than the T-004. 
Note that the real part of the permeability approaches unity at higher 
frequencies; however, the imaginary part of the permeability has a value of 
-0.5 over an appreciable high frequency range. The measured monostatic 
reflectivity of the T-004 and T-005 materials is shown in Figures 5 and 6. 
The reflectivities computed from the measured permittivities and 
permeabilities of T-004 and T-005 are shown in Figures 7 and 8. Good 
agreement with the measured data. (One should note that some variability 
in sample thickness for the larger plates exists and makes it difficult to 
achieve an exact comparison.) Additional comparisons of measured and 
calculated reflectivity data for other material thicknesses will be shown 
during the next monthly report. 
Efforts on Project A-3263 were highlighted by the delivery and 
installation of a TREESS camouflage kit for the M-1 tank. This kit was 
delivered and attached to an M-1 tank at Aberdeen Proving Ground on 
November 29-30. During the week of December 6-10, the RCS reduction 
capability of this kit will be evaluated at two radar frequencies. 
During the December research period, additional reflectivity data from 
ferrite paints will be reported along with further correlations between 
measured and predicted reductions. Impedance data for 8pm steel fibers is 
now being processed and should be reported in the December period. 
Respectfully submitted, 
R. L. Moore 
Project Director 
Approved: 
Charles E. Ryan, Jr. 
Chief, 
EM Effectiveness Division 
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Figure 1. Measured permittivity of T-004 material. 
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Figure 2. Measured permeability of T -004 material. 
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Figure 5. Measured reflectivity of T-004 material 
on a flat plate. 
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Figure 6. Measured reflectivity of T-005 material 
on a flat plate. 











Figure 7. Computed reflectivity of T-004 material on 



















Figure 8. Computed reflectivity of T-005 material on 




Georgia Institute of Technology 
ENGINEERING EXPERIMENT STATION 
ATLANTA, GEORGIA 30332 
13 January 1983 
Counter Surveillance and 
Counter Intrusion Laboratory 
MERADCOM 
Ft. Belvoir, Virginia 22060 
Attention: Dr. John W. Bond 
Reference: Delivery Order No. E102 
under BOA No. F33657-82-G-2083-E102 
(Georgia Tech Ref. Nos. A-3263-000 and A-3227) 
Title: 	"Brassboard TREESS Kit" 
Subject: 	R&D Status Report No. 8 
Gentlemen: 
A summary of the R&D Status of the referenced contracts for the period 
1 December 1982 through 31 December 1982 is continued herein. The starting 
date for the Georgia Tech Project No. A-3263 was designated as 5 May 1982, 
and a 28 April 1983 completion date has been requested. The starting date 
for the Georgia Tech Project No. A-3227 was designated as March 24, 1982, 
initial completion date was specified as September 26, 1982. However, 
Georgia Tech has requested that the project performance period be extended 
through 28 April 1983. These projects are under the direct supervision of 
Dr. R. L. Moore, Project Director, and under the general supervision of 
Dr. C. E. Ryan, Jr., Chief of the Electromagnetic Effectiveness Division. 
Work during December, 1982 on Projects A-3227 and A-3263 was performed 
in two major areas. The radar measurements on the TREESS designs for A-
3263 and C- and X-band were completed in Aberdeen Proving Ground. Under 
Project A-3263, additional heat transfer calculations have been performed 
to investigate the importance of the parameters in the infrared signature 
reduction capability of various TREESS designs. The results of these 
calculations are shown in the attached memorandum, which will be found at 
the end of this monthly letter. 
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During December, Project A-3263's major effort of design and 
installation of a radar camouflage TREESS design on the M-1 tank was 
completed. This design was tested at Aberdeen Proving Ground on a 
turntable at C- and X-band frequencies. The radar reduction capability of 
this design is being be evaluated and a preliminary verbal report will be 
made o March 15, 1983. Also, a final report under a separate project will 
be iss ed in June 1983. Additional work on A-3263 emphasized thermal 
I 
calcul a tions to determine the apparent temperature of a single layer design 
of TRE SS material covering a heat source. These design calculations used 
i 
the Ma tin interactive thermal analysis system computer programs to model a 
thin 1 yer of infrared reflective material covering a standard heat source. 
Parameters of air velocity, heat source, TREESS design separation, and the 
radiative effects of radiation to night, sunny, and cloudy day skies were 
all evaluated. The results of this effort are summarized in the attached 
memorandum. Note that the model used in these calculations is a simple 
one, and this will be extended during the next reporting period to include 
a heat source of a variant temperature distribution and also include the 
effect of emissivity as a function of frequency in the radiation 
characteristics of the upper surface. At this initial level of effort, the 
i 
upper surface was assumed to be a uniform gray body. In addition, this 
model will be improved to include the upper surface layer radiation into a 
standar3 temperature ground load on which the heat source is sitting. 
During December, under A-3227, work continued on calculations of the 
reflection coefficient and transmission coefficient of lossy dipole 
surfaces which are used to make up the TREESS and standard camouflage 
screen designs. In addition, work was completed on investigating four 
different TRS designs and the length characteristics of the lossy dipoles 
incorporated in them. It was found that in the four designs tested, which 
involve four separate steel concentrations, there was appreciable length 
variation as a function of concentration. This length variation will 
affect the transmission and reflection characteristics of these designs as 
a function of frequency. Theoretical calculations on A-3227 continued 
efforts to obtain convergence in spectral iteration techniques which 
determine the reflection characteristics and transmission characteristics 
of crossed contacting dipoles. This effort must be completed before final 
computer routines are available for the TRS designs. 
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Additional measurements are now being performed on the T-004 and T-005 
paint compounds to determine their RCS reduction capability and millimeter 
frequencies. Four thicknesses of T-004 and T-005 have been applied to flat 
metallic plates and the reflection characteristics are now being evaluated. 
Preliminary investigations indicate that the T-004 design is not useful at 
millimeter frequencies; however, T-005 may show some reflectivity reduction 
if properly tuned in thickness. 
Respectfully submitted, 
R. L. Moore 
Project Director 
Approved: 
Charles E. Ryan, Jr' 
Chief, 
EM Effectiveness Division 
Attachments 
ENGINEERING EXPERIMENT STATION 
Georgia Institute of Technology 
A Unit of the University System of Georgia 
Atlanta. Georgia 30332 
January 10, 1983 
MEMORANDUM 
TO: 	Dr. R. L. Moore, EES/ECSL 
FROM: 	John C. Handley 
SUBJECT: 	"Parametric Assessment of Theoretical Temperatures of a 
Single Layer Camouflage" 
A two-dimensional heat transfer model has been assembled using the Martin 
Interactive Thermal Analysis System Version 2.0 (MITAS II). This computer 
system can solve linear and non-linear lumped parameter heat transfer 
problems using a network format and solving diffusion type equations. The 
basic nodal model is shown in Figure 1. Nodes 1 through 9 represent a two 
meter wide camouflage screen, with nodes 10 through 14 representing a one 
meter wide 60 C heat source that is located distance "t" below the 
camouflage. Nodes 15 through 24 are intermediate air nodes between the 
source and the camouflage. Node 25 is an air node above the camouflage 
and Node 26 represents the sky. Nodes 10 through 14, 25 and 26 are 
Boundary. Nodes. These temperatures are specified. 
The conductor map is shown in Figure 2. Three types of heat transfer are 
considered: radiation, conduction and convection. Radiation heat transfer 
from the sun is considered as an input of energy to the upper surface of 
the camouflage. This surface has a nominal emittance of 0.95 and was 
considered to be a gray body. This incident energy is determined by the 
latitude, time of day, time of year and sky conditions. Radiation cooling 
to the sky of the upper surface is also considered. The lower surface of 
the camouflage was considered to be a gray body with a nominal emittance 
of 0.5. Radiation heat transfer between the lower surface and the heat 
source was also considered. Conduction between the nodes of the camouflage 
was considered along with convection between the upper surface and the 
surrounding air and the lower surface and the heat source. Convection to 
intermediate air nodes was necessary to allow for variation of the 
separation distance between the camouflage and the heat source. 
A series of fifteen computer runs of the MITAS II model have been completed 
at this time. Several parameters have been varied and representative 
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resultant temperatures are shown in the following graphs. The initial 
range of camouflage temperatures for a maximum solar heating at a latitude 
of 530 for solar noon is shown in Figure 3. The maximum solar insolation 
was approximately 904 watts per square meter. This resulted in a 
camouflage temperature of 70° C when an air velocity of 5 miles per hour 
was considered. When the direct solar radiation was removed, the cloudy 
day temperature distribution was calculated. Clear night results are 
also shown. The same variation of conditions were used to generate the 
results shown in Figure 4 for varying winter conditions. The solar 
insolation was reduced to 370 watts per square meter for the sunny day 
results. 
The effects of air velocity is demonstrated in Figures 5 and 6 again for 
both summer and winter conditions. There is a strong non-linear effect 
of velocity on camouflage temperature. Free convection requires a very 
still surrounding with no imposed velocity. All air currents are 
generated by density variations that are caused by temperature differences. 
It would be highly unlikely that a free convection measurement could be 
obtained in a field test. The air velocity variation was from 0 to 30 
miles per hour. 
The effect of varying the gap between the heat source and the camouflage 
is shown in Figure 7 for a winter condition where the heat source is 
heating the camouflage. As the gap increases, the temperature decreases. 
If the emittance of the lower surface is reduced from 0.5 to 0.2 for a 
constant air gap of 0.5 inch then less energy is transferred by radiation 
to the lower surface from the heat source. This is shown in Figure 8. 
As the emittance of the upper surface is reduced as is shown in Figure 9, 
less solar energy is absorbed by the camouflage and the temperature is 
reduced. This reduction is over the entire two meter width. Another 
important parameter that was varied to determine the maximum possible 
effect was the effective sky temperature for radiative cooling of the 
camouflage. The variation is shown in Figure 10. 
At the present time non-gray body emittance models are being developed 
along with multilayer-separated camouflage models with variable air 
coupling. This work is being done by Thomas B. Elfe and Stanley C. Neel. 
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JCH 
1783 
/ /Jai // 
Sky 
jii.14///  
.0 	 ■ ••■• at, , ■■ 
	
..... ..... ....... , 	 % .■ .. 
.11. 
go• 
.... 	 410. 	e 	I 	%.  ... ...  ∎  ■ ■ 
■ 
.... 	 ■ 0 ♦ 
■ ■ 
	■ I 	0 	I 	k 	■ 
"ft 	■ ■ 
■ ■ 	■ ■ I ■ 	 ■ •■ 	■ 	■ ■ ■ .** 	1
e I 1 '%1 % 1 
	-1 
I 	 I 	s 	1 





I I 	I 	
I 	 I I I 




CV 	CV 	CV 	0.1 1 
co I 	cfN . 
N i 
i uA r. 11 
i I I I I I I I i 
I 	I 	I 	I 	I 	I 	I I 	I 























I 1  Sunny Day, 
T 
 air = '20.8°  C 
Heat Source T = 60° C 
ef■ 
Latitude = 53° 
Air Velocity = 5 MPH 
E l = 0.5; E 2 = 0.95 
t = 0.5 inch 
Cloudy Day, T air = 20.8° C 
Clear Night, T air = 14.62° C 
-1.0 	-0.75 	-0.5 	-0.25 	0 	0.25 	0.5 	0.75 	1.0 
Centerline Distance (meters) 
4. 
Figure 3. Camouflage Temperature - Varying Summer Conditions 
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Figure 4. Camouflage Temperature - Varying Winter Conditions 
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ENGINEERING EXPERIMENT STATION 
Georgia Institute of Technology 
A Unit of the University System of Georgia 
Atlanta, Georgia 30332 
11 February 1983 
Counter Surveillance and 
Counter Intrusion Laboratory 
MERADCOM 
Ft. Belvoir, Virginia 22060 
Attention: Dr. John W. Bond 
Reference: Delivery Order No. E102 
under BOA No. F33657-82-G-2083-E102 
(Georgia Tech Ref. Nos. A-3263-000 and A-3227) 
Title: 	"Brassboard TREESS Kit" 
Subject: 	R&D Status Report NO. 9 
Gentlemen: 
A summary of the R&D Status of the referenced contracts for the period 
1 January 1983 through 31 January 1983 is continued herein. The starting 
date for the Georgia Tech Project No. A-3263 was designated as 5 May 1982, 
and a 28 April 1983 completion date has been requested. The starting date 
for the Georgia Tech Project No. A-3227 was designated as March 24, 1982, 
initial completion date was specified as September 26, 1982. However, 
Georgia Tech has requested that the project performance period be extended 
through 28 April 1983. These projects are under the direct supervision of 
Dr. R. L. Moore, Project Director, and under the general supervision of 
Dr. C. E. Ryan, Jr., Chief of the Electromagnetic Effectiveness Division. 
During the January research period, efforts in Project A-3263 and 
A-3227 emphasized two primary areas. The first of these was the effort 
to calculate transmission and reflection coefficients from a random 
distribution of conductive fibers placed in a planar configuration. 
These dipoles would be of arbitrary length, conductivity, permittivity, 
permeability, and diameter. This effort is being performed by 
Dr. Tom Wells. The programs to be used in this effort are those 
originally formulated by personnel at the Ohio State University. 
The second effort was performing further measurements on the-radar 
absorbing paints supplied to Georgia Tech by MERADCOM. Additional 
frequency bands have been added to the reflectivity phase of the program 
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in order that coverage will extend from 5-40 GHz. In addition, efforts 
are now being made to extend the frequency range for measurements below 5 
GBz. 
Calculation of the transmission and reflection coefficients for a 
planar array of random distributed half-wave dipoles, including dipole-
dipole interaction was performed. A computer program was written to 
generate random arrays of wires with_Gaussian distributed lengths and 
uniformly distributed in orientation. The WIRE program of Ohio State 
University was utilized to calculate the backscattered field, forward 
scattered field, and absorption in the planar array. Calculations are 
being made to determine the effects of wire contact, conductivity and 
frequency on the reflection coefficient. The distribution used in these 
calculations has approximately 20 dipoles per 1.18 inch by 1.18 inch square 
and is illustrated in Figure 1. The results of these calculations are 
shown in Figures 2-4. Note the radical effect that conductivity and 
contact have on the reflection coefficient. Contact effects are exhibited 
in the rapid oscillations observed with infinite conductivity. 
Continued efforts in the radar absorbing paint area include 
reflectivity measurements at K-band. Initial measurements are being 
performed at K- and Ka-band for the permittivity and permeability of T004 
and T005. It is anticipated that results of these measurements will be 
ready for presentation at the upcoming paints meeting 17 March 1983. In 
addition, at that time previous measurements of T004 and T005 at C-, X-, 
and Ku-bands will also be presented. Correlation between reflectivity and 
predicted reflectivity reductions will also be presented as validation data 
at that time. 
Additional efforts are being made to determine the chemical 
composition of various camouflage materials used in the December and 
January Aberdeen Proving Ground camouflage evaluations. These materials 
are being chemically decomposed and steel fibers and other metallic 
components are being identified. It appears, at the present time, that 
steel fibers used in these camouflage materials did not have the length 
distributions previously specified by the supplier, and this explains the 
previously noted transmission reduction at millimeter frequencies observed 
for this material. 
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Efforts during February will emphasize additional wire and thermal 
calculations of TREESS designs to determine their finalized temperature 
distribution when placed over a metal target. Dr. John C. Handley of the 
Energy and Materials Sciences Laboratory will be performing this work. 
Respectfully submitted, 
R. L. Moore 
Project Director 
Approved: 
Charles E. Ryan, Jr. 
Chief, 
EM Effectiveness Division 
• 
Figure 1. Random distribution of wires on a 1.18 inch square cell with a 
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Figure 2. Backscatter at normal incidence from the wire grid of 
Figure 1 relative to that from a flat plate of same 
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Figure 3. Backscatter at normal incidence from the wire grid of 
Figure 1 relative to that from a flat plate of the 
same area for perfectly conducting wires without 
electrical contact at intersection points. 








L 	 I 	---L--. 	► 	 1 	I 
12 18 
FREQUENCY (01-2) 
Figure 4. Backscatter at normal incidence from the wire grid of 
Figure 1 relative to that from a flat plate of the 
same area for a realistic value of conductance 
(0.3 x 10 6 MHOS/M) and wires making good contact at 
intersections. 
ENGINEERING EXPERIMENT STATION 
Georgia Institute of Technology 
A Unit of the University System of Georgia 
Atlanta, Georgia 30332 
10 March 1983 
Counter Surveillance and 
Counter Intrusion Laboratory 
ME RADCOM 
Ft. Belvoir, Virginia 22060 
Attention: Dr. John W. Bond 
Reference: Delivery Order No. E102 
under BOA No. F33657-82-G-2083-E102 
(Georgia Tech Ref. Nos. A-3263-000 and A-3227) 
Title: 	"Brassboard TREESS Kit" 
Subject: 	R&D Status Report No. 10 
Gentlemen: 
A summary of the R&D Status of the referenced contracts for the period 
1 February 1983 through 28 February 1983 is continued herein. The starting 
date for the Georgia Tech Project No. A-3263 was designated as 5 May 1982, 
and a 28 April 1983 completion date has been requested. The starting date 
for the Georgia Tech Project No. A-3227 was designated as March 24, 1982, 
initial completion date was specified as September 26, 1982. However, 
Georgia Tech has requested that the project performance period be extended 
through 28 April 1983. These projects are under the direct supervision of 
Dr. R. L. Moore, Project Director, and under the general supervision of 
Dr. C. E. Ryan, Jr., Chief of the Electromagnetic Effectiveness Division. 
During the month of February, efforts on A-3227 and A-3263 continued. 
Permittivity and permeability measurements were performed on radar 
absorbing paints and in addition, IR infrared 8-12 micron imagery of hot 
targets covered by TREESS concepts was taken. The efforts in the radar 
absorbing material area emphasized Ka-band permittivity and permeability 
measurements of samples T004 and T005. This data has been utilized in 
reflectivity prediction programs and shows very good agreement with 
measured reflectivity. Therefore, this data, though preliminary, is 
presumed to be accurate to within approximately 10%. Continued efforts 
will be performed in this area to improve the accuracy of the data and in 
addition, to perform finer frequency increment measurements. 
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Under A-3263, 8-12 micron imagery was continued to determine if low 
emissivity materials placed on 50°C hot targets, i.e., a hot plate covered 
by a black body, could reduce the IR signature of the covered black body. 
The material used was provided by the Tank Armanent Research Laboratories 
in Detroit, Michigan and is a nickel oxide black. The emissivity of this 
material is near 0.0 in the 8-12 micron region; however, in the visual band 
it is a very dark blue-black color. It was noted that this low emissivity 
material does appear at a lower temperature than the surrounding black body 
at 50°C. However, it was noted that during these measurements the 
surroundings had a very strong effect on the apparent temperature of the 
coated area of the black body. If the body was brought indoors and not 
allowed to radiate to a cold night sky or cold surroundings, the apparent 
temperature was raised significantly. Also, the material could appear as a 
"cold designator" to an IR seeker. This is due to the very low temperature 
in outdoor surroundings when the material is placed on the hot body. This 
material or a similar low emissivity of the material would be the preferred 
coating for the TREESS concept. 
During the next month, work will continue in this area and work will 
be initiated in preparing the final reports on A-3227 and A-3263 which will 
include the designs for the TREESS countermeasures devices and, in addition 
permittivity and permeability measurements of samples T004 and T005 in the 
5-18 GHz region. Also during this next month a program review will be 
given on the 16 and 17 of March and also a large review to the general DoD 
community to be held at MERADCOM and will occur on the 29th and 30th of 
March. 
Respectfully submitted, 
R. L. Moore 
Project Director 
Approved: 
Charles E. Ryan, Jr. 
Chief, 
EM Effectiveness Division 
ENGINEERING EXPERIMENT STATION 
Georgia Institute of Technology 
A Unit of the University System of Georgia 
Atlanta, Georgia 30332 
8 April 1983 
Counter Surveillance and 
Counter Intrusion Laboratory 
MERADCOM 
Ft. Belvoir, Virginia 22060 
Attention: Dr. John W. Bond 
Reference: Delivery Order No. E102 
under BOA No. F33657-82-G-2083-E102 
(Georgia Tech Ref. Nos. A-3263-000 and A-3227) 
Title: 	"Brassboard TREESS Kit" 
Subject: 	R&D Status Report No. 11 
Gentlemen: 
A summary of the R&D Status of the referenced contracts for the period 
1 March 1983 through 31 March 1983 is continued herein. The starting date 
for the Georgia Tech Project No. A-3263 was designated as 5 May 1982, and a 
28 April 1983 completion date has been requested. The starting date for 
the Georgia Tech Project No. A-3227 was designated as March 24, 1982, 
initial completion date was specified as September 26, 1982. However, 
Georgia Tech has requested that the project performance period be extended 
through 30 June 1983. These projects are under the direct supervision of 
Dr. R. L. Moore, Project Director, and under the general supervision of 
Dr. C. E. Ryan, Jr., Chief of the Electromagnetic Effectiveness Division. 
During the March research period, work on A-3263 and A-3227 emphasized 
preparation for a program review meeting to be presented at Georgia Tech on 
March 16 and 17 and then at MERADCOM, Ft. Belvoir, Virginia, March 29 and 
30. Copies of all presentations given at these two locations, including 
that on ferrite paints program, TREESS program, and IR signature depression 
program were available at these meetings. Work has now begun on final 
reports which the sponsor has requested to be issued along with reports on 
the APG countermeasures test and these will be presented in a rough draft 
copy on 1 June 1983. 
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During the month of April, one additional research effort is planned. 
Dielectric data will be obtained at w-band on T005 samples. This work is 
to be performed if time is available and the facilities can be used. Note 
that this work is not required under the present effort but would normally 
be done as extra performance. 
Respectfully submitted, 
R. L. Moore 
Project Director 
Approved: 
Charles E. Ryan, Jr. 
Chief, 
EM Effectiveness Division 
TnEspierriti 
ENGINEERING EXPERIMENT STATION 
Georgia Institute of Technology 
A Unit of the University System of Georgia 
Atlanta, Georgia 30332 
1 June 1982 
Counter Surveillance and Counter 
Intrusion Laboratory 
MERADCOM 
Ft. Belvoir, Virginia 22060 
Attention: 	Dr. John W. Bond 
Reference: Delivery Order No. E102 
under BOA No. F33657-82-G-0077 
(Georgia Tech Ref. No. A-3263) 
Subject: 	Performance and Cost Report No. 1 
5 May 1982 through 31 May 1982 
Gentlemen: 
Please find enclosed the Performance and Cost Report for the indicated 
reporting period. 
Respectfully submitted, 
Rick L. Moore 
Project Director 
Approved: 
Charles E. Ryan, - Jr. 
Chief, 
EM Effectiveness Division 
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ENGINEERING EXPERIMENT STATION 
Georgia Institute of Technology 
A Unit of the University System of Georgia 
Atlanta, Georgia 30332 
8 July 1982 
Counter Surveillance and Counter 
Intrusion Laboratory 
MERADCOM 
Ft. Belvoir, Virginia 22060 
Attention: 	Dr. John W. Bond 
Reference: 	Delivery Order No. E102 
under BOA No. F33657-82-G-0077 
(Georgia Tech Ref. No. A-3263) 
Subject: 	Performance and Cost Report No. 2 
1 June 1982 through 30 June 1982 
Gentlemen: 
Please find enclosed the Performance and Cost Report for the indicated 
reporting period. 
Respectfully submitted, 
Rick L. Moore 
Project Director 
Approved: 
Charles E. Ryan, Jr.." 
Chief, 
EM Effectiveness Division 
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ENGINEERING EXPERIMENT STATION 
--5AS 	Georgia Institute of Technology A Unit of the University System of Georgia 
Atlanta, Georgia 30332 
August 5, 1982 
Counter Surveillance and Counter 
Intrusion Laboratory 
MERADCOM 
Ft. Belvoir, Virginia 22060 
Attention: 	Dr. John W. Bond 
Reference: 
Subject: 
Delivery Order No. E102 
under BOA No. F33657-82-G-0077 
(Georgia Tech Ref. No. A-3263) 
Performance and Cost Report No. 3 
1 July 1982 through 31 July 1982 
Gentlemen: 
Please find enclosed the Performance and Cost Report for the indicated 
reporting period. 
Respectfully submitted, 
Rick L. Moore 
Project Director 
Approved: 
Charles E. Ryan, Jr. 
Chief, 
EM Effectiveness Division 
AN EQUAL EMPLOYMENT/EDUCATION OPPORTUNITY INSTITUTION 
A-3263 
Contractor: 	Georgia Institute of Technology 
Address: 	Engineering Experiment Station 
Atlanta, Georgia 30332 
Ft. Belvoir, Virginia 22060 
PERFORMANCE AND COST REPORT 
System/Item 
Contract No: F33657-82-G-2083-E102 





























20 20 1 7. 600 600 1% I% 1% 
6/1/82- 
6/30/82 100 120 6 :3000 3600 7% 6% 10% 	1 
7/1/82 
7/11/82 100 
220 11 3000 6600 12% 8 18% 
• . 
Contractor check appropriate Block: 
1. Remaining hours n are ❑ are not sufficient to complete the task 
2. Remaining funds 	are 0 are not sufficient to complele (he task 
Georgia Institute of Technology 
ENGINEERING EXPERIMENT STATION 
ATLANTA, GEORGIA 30332 
10 September 1982 
Counter Surveillance and Counter 
Intrusion Laboratory 
MERADCOM 
Ft. Belvoir, Virginia 22060 
Attention: 	Dr. John W. Bond 
Reference: 	Delivery Order No. E102 
under BOA No. F33657-82-G-0077 
(Georgia Tech Ref. No. A-3263) 
Subject: 	Performance and Cost Report No. 4 
1 August 1982 through 31 August 1982 
Gentlemen: 
Please find enclosed the Performance and Cost Report for the indicated 
reporting period. 
Resp,ftfully submitted, 
Rick L. Moore 
Project Director 
Approved: 
Charles E. Ryan, Jr. 
Chief, 
EM Effectiveness Division 
AN EQUAL EMPLOYMENT/EDUCATION OPPORTUNITY INSTITUTION 
Ft. Belvoir, Virginia 22060 
A-3263 
Contractor: 	Georgia Institute of Technology 
Address: 	Engineering Experiment Station 
Atlanta, Georgia 30332 
PERFORMANCE AND COST REPORT  
System/Item 
Contract No: F33657-82-G-2083-E102 





























20 20 1 : 600 600  1% 1% 1% 
6/1/82- 
6/30/82 100 120 6 :3000 3600 7% 6% 10% 
7/1/82 
7/11/82 100 
220 11 z3000 6600 12% 8% 18% 
8/1/82 
8/31/82 
150 370 19 :4500 11,100 20% 7% 25% 
. . 
Contractor check appropriate. Block: 
1. Remaining hours (j are ❑ ate not sufficient to complete the task 
2. Remaining ituula 	are 0 are not. sulfIcient to coviplcle Ihe task 
. 	 • 
:4,AY.:11.iinalar • 
Georgia Institute of Technology 
ENGINEERING EXPERIMENT STATION 
ATLANTA, GEORGIA 30332 
13 October 1982 
Counter Surveillance and Counter 
Intrusion Laboratory 
MERADCOM 
Ft. Belvoir, Virginia 22060 
Attention: 	Dr. John W. Bond 
Reference: 	Delivery Order No. E102 
under BOA No. F33657-82-G-0077 
(Georgia Tech Ref. No. A-3263) 
Subject: 	Performance and Cost Report No. 5 
1 September 1982 through 30 September 1982 
Gentlemen: 
Please find enclosed the Performance and Cost Report for the indicated 
reporting period. 
Respectfully submitted, 
Rick L. Moore 
Project Director 
Approved: 
Charles E. Ryan, Jr! 	f t 
Chief, 
EM Effectiveness Division 
AN EQUAL EMPLOYMENT/EDUCATION OPPORTUNITY INSTITUTION 
rMiv0:-)LIJ tUR•AT 
	 u.a. 	 IL1TY EQUIPMENT RESEARCH & DEVELOPMENT 
	 f - I- - / z) Y/  
Ft. Belvoir,• Virginia 22060 
A-3263 	
PERFORMANCE AND COST REPORT 
Contractor: 
	





Engineering Experiment Station 

































20 20 1 : 600 600 1% 1% 1% 
6/1/82- 
6/30/82 100 120 6 b 	:3000 3600 7% 6% 10% 
7/1/82 
7/11/82 
100 220 11 - '3000 6600 12% 8% 18% 
8/1/82 
8/31/82 
150 370 19 . 
:4500 11,100 20% 7% 25% 
9/1/82- 
9/30/82 300 670 35 14000 25,100 46% 20% 45% 
. ' 
Contractor check appropviate Mock: 
1. Remaining hours (] are 0 ale not sufficient to complete the task 
2. Remaining funds 0 arc 0 are not suificient to cooldeic the.task 
 
ENGINEERING EXPERIMENT STATION 
Georgia Institute of Technology 
A Unit of the University System of Georgia 
Atlanta, Georgia 30332 
16 November 1982 
Counter Surveillance and Counter 
Intrusion Laboratory 
MERADCOM 
Ft. Belvoir, Virginia 22060 
Attention: 	Dr. John W. Bond 
Reference: 	Delivery Order No. E102 
under BOA No. F33657-82-G-0077 
(Georgia Tech Ref. No. A-3263) 
Subject: 	Performance and Cost Report No. 6 
1 October 1982 through 31 October 1982 
Gentlemen: 
Please find enclosed the Performance and Cost Report for the indicated 
reporting period. 
Respectfully submitted, 
Rick L. Moore 
Project Director 
Approved: 
f -- Charles E. Ryan, Jr. 
Chief, 
EM Effectiveness Division 
AN EQUAL EMPLOYMENT • EDUCATION OPPOIPTUIViTy INSTITUTION 
■ , . -11.14 	ICVIAT noiii fn./L.1(.1,W Lioil 111/. N 1: t(t..r.:Al(C11 & DENELOPIIEUT 
Ft. lielvoir, Virginia 	22060 
F33657-82-G-2083-E102 




Contractor: 	Georgia Institute of Technology 
Addrells: 	Engineering Experiment Station 
Atlanta, Georgia 30332 
Contractor check appropriate flock: 
I. Remaining holivs 1] nre 	ale not sufficient to complete the task 
2. Remaining funds 0 are D are noL sulficient Lu cowpicle (he task 
HAN 	HOURS FUNDS 
PERCENTAGE 
OF 	WORK 

























U?) 0 2 
 6/30/82 
20 20 1 : 600 600 1% 1% 1% 





100 220 11 3000 6600 12% 8% 18% 
150 370 19 :4500 11,100 20% 7% 25% 
9/1/82- 
9/30/82 300 670 35 14000 25,100 46% 20% 45% 
10/1/82 
10/31/8. 300 970 51 :170,00 42,100 	. 77% 30% 75% 
, . 
ENGINEERING EXPERIMENT STATION 
Georgia Institute of Technology 
A Unit of the University System of Georgia 
Atlanta, Georgia 30332 
13 December 1982 
Counter Surveillance and Counter 
Intrusion Laboratory 
MERADCOM 
Ft. Belvoir, Virginia 22060 
Attention: 	Dr. John W. Bond 
Reference: 	Delivery Order No. E102 
under BOA No. F33657-82-G-0077 
(Georgia Tech Ref. No. A-3263) 
Subject: 	Performance and Cost Report No. 7 
1 November 1982 through 30 November 1982 
Gentlemen: 
Please find enclosed the Performance and Cost Report for the 
indicated reporting period. 
Respectfully submitted, 
1 
Rick L. Moore 
Project Director 
Approved: 
Charles E. Ryan, Jr 	Ir 
Chief, 
EM Effectiveness Division 
AN EQUAL EMPLOYMENT , EOUCAT.ON OPPORTUNITY INSTITUTION 
PPOPOSED FORMAT U.S. AMY MOBILITY EQUIPMENT RESEARCH & DEVELOPMENT 	
- F - 	z'J 
• Ft. Belvoir, Virginia 22060 
A-3263 	
PERFORMANCE - AND COST REPORT 
Contractor: 	Georgia Institute of Technology 
	
System/Item 
Addre.15: 	Engineering Experiment Station 





































20 20 1 : 600 600 1% 1% 
100 120 6 1 	:3000 3600 7% 6% 10% 
7/1/82 
7111/82 
100 220 11 z3000 6600 12% 8% 18% 
8/1/82 
8/31/82 
150 370 19 :4500 11,100 20% 7% 25% 
9/1/82- 
9/30/82 300 670 35 :14000 25,100 46% 20% 45% 
10/1/82 
10/31/8• 300 970 51 'z17000 42,100 	. 77% 30% 75% 
11/1/82- 
1/30/82 100 1,070 57 : 5600 47,1Q0 	.- 86% 10% 85% 
Contractor check appropriate Rlock: 
1. Remaining bonrs [] ire Cr ale not sufilclent to 6implete the task 
2. RemAining fuudD O are 9  are not sulflcient to cowillvie the task 
Georgia Institute of Technology 
ENGINEERING EXPERIMENT STATION 
ATLANTA, GEORGIA 30332 
12 January 1983 
Counter Surveillance and Counter 
Intrusion Laboratory 
MERADCOM 
Ft. Belvoir, Virginia 22060 
Attention: 	Dr. John W. Bond 
Reference: 	Delivery Order No. E102 
under BOA No. F33657-82-G-0077 
(Georgia Tech Ref. No. A-3263) 
Subject: 	Performance and Cost Report No. 8 
1 December 1982 through 31 December 1982 
Gentlemen: 
Please find enclosed the Performance and Cost Report for the 
indicated reporting period. 
Respectfully submitted, 
Rick L. Moore 
Project Director 
Approved: 
• Charles E. Ryan, Jr. 
Chief, 
EM Effectiveness Division 
AN EQUAL EMPLOYMENT/EDUCATION OPPORTUNITY INSTITUTION 
• •• ■/• 	 ...... 	• •••••• 	• • 
V, V 1..10.-/{ 
Ft. Belvoir, Virginia 22060 
• / / 
A-3263 	 PERFORMANCE . AND COST REPORT 
Contractor: 
	
Georgia Institute of Technology 
	
System/Item 
Engineering Experiment Station 

































bi 3)02 l 
6/30/82 
20 20 1 : 600 600 1% 1% 1% 
100 120 6 1 	:3000 
. 







100 220 11 -7.3000 6600 12% 8% 18% 
150 370 . 	19 	• :4500 11,100 20% 7% 25% 
300 670 35  :14000 25,100 46% 20% 45% 
10/1/82 





100 1,070 57, : 5600 47,1(10 	- 86% 10% 85% 
200 1,170 70 : 	3400 50,100 91% 10% 95% 
Contractor check appropriate Mock: 
1. Remaining hours f]  tire 
2. Remaining funds [) arc 
Cr ale not sufficient to complete the task 
D are not snificient to e,mplete the task 
ENGINEERING EXPERIMENT STATION 
Georgia Institute of Technology 
A Unit of the University System of Georgia 
Atlanta, Georgia 30332 
14 February 1983 
Counter Surveillance and Counter 
Intrusion Laboratory 
MERADCOM 





Dr. John W. Bond 
Delivery Order No. E102 
under BOA No. F33657-82-G-0077 
(Georgia Tech Ref. No. A-3263) 
Performance and Cost Report No. 9 
1 January 1983 through 31 January 1983 
Please find enclosed the Performance and Cost Report for the 
indicated reporting period. 
Respectfully submitted, 
Rick L: Moore 
Project Director 
Approved: 
Charles E. Ryan, Jr. 
Chief, 
EM Effectiveness Division 
AN EQUAL EMPLOYMENT EDUCATION OPPORTUNITY INSTITUTION 
nu...∎ („Al ■ Lai c. UL'VtI.VrraLmt 
	
/ 
	 w 	 / • 
11•• ■• • • • ...... 	• •...•11""11 
Ft. Belvoi•, Virginia 	22060 
A-3263 	 PERFORMANCE AND COST REPORT 
Contractor: 	Georgia Institute of Technology 
	
S yste m/I t em 
Addteis: Engineering Experiment Station 
Atlanta, Georgia 30332 Contract No: F33657-82-G-2083-E102 
PERCENTAGE 
HAII IIOIJR S 	• 	 . FUNDS OF 	WORK 
COHPLETE. 
1I3nth/ Current Ommtlative % of Total Current Cumula- % of Total Current Tot. 
Year Month 
Total 








Honth to ha 
5/4/82- 
l bi l)0 2 
20 20 1 : 600 600 1% 1% 1% 
6/30/82 100 120 6 ■ 	:3000 3600 7% 6% 10% 
7/1/82 
7/11/al_ 
100 220 11 :3000 6600 12% 8% 18% 
8/1/82 
8/31/82 
150 370  19 :4500 11,100 20% 7% 25% 
9/1/82- 
9/30/82 300 670 35  :14000 25,100 46% 20% 45% 
10/1/82 
10/31/8. 300 970 51 :170,00 42,100 	, 77% 30% 75% 
11/1/82- 
1/30/82 100 1,070 57 I" 	5600 47,1Q0 	-- 86% 10% 85% 
127I.7T- 
12/31/82 200 1,170 70 : 	3400 50,100 91% 10% 95% 
1/1/83- 
1/31/83 250 1,370 83 ' 3200 53,300 97% 4% 99% 
Contractor check appropriate flock: 
I. Remaining hours f3 are 0- ate not sufficient to cnmplete the task 
2. Remaining funds C] are 	are not suillci•ut to complete the task ,O.'4(7z,v 
4 
ENGINEERING EXPERIMENT STATION 
Georgia Institute of Technology 
A Unit of the University System of Georgia 
Atlanta, Georgia 30332 
10 March 1983 
Counter Surveillance and Counter 
Intrusion Laboratory 
MERADCOM 
Ft. Belvoir, Virginia 22060 
Attention: 	Dr. John W. Bond 
Reference: 	Delivery Order No. E102 
under BOA No. F33657-82-G-0077 
(Georgia Tech Ref. No. A-3263) 
Subject: 	Performance and Cost Report No. 10 
1 February 1983 through 28 February 1983 
Gentlemen: 
Please find enclosed the Performance and Cost Report for the 
indicated reporting period. 
Respectfully submitted, 
Rick `L. Moore 
Project Director 
Approved: 
Charles E. Ryan, Jr. 
Chief, 
EM Effectiveness Division 
AN EQUAL EMPLOYMENT 'EOUCATiON OPPORTUNITY' iNSTrTUTiON 
• •••••• •••••••• 	• 	81, • 	 uLvLi.urrmill 
Ft. Belvolr, Virginia 22060 
A-3263 	
PERFORMANCE AU!) COST REPORT 
Contractor: 	Georgia Institute of Technology 	 System/item 
Addle!Js: 	Engineering Experiment Station 
Atlanta, Georgia 30332 
	
Contract No: 	F33657-82-G-2083-E102 
MAN.HOURS. FUNDS 
PE RCF.HTAGE 
O1• 	110R 	K 


























20 20 1 Z 600 600 1% 17. 17. 
6]]1/82"- 
6/30/82 100 120 1 	:3000 3600 7% 6% 10% 
7/1/82 
7131/112._ 
100 220 11 z3000 6600 12% 8% 18% 
8/1/82 
8/31/82 
150 370 19 	• 4500 11,100 20% 7% 25% 
9/1/82- 
9/30/82 300 670 35 =14000 25,100 46% 20% 45% 
10/1/82 
10/31/8 300 970 51 :170,00 42,100 77% 30% 75% 
11/1/82- 
1/30/82 100 1,070 57, 5 600 47,1Q0 86% 10% 85% 
7717T- 
2/31/82 200 1,170 70 3400 50,100 917. 10% 95% 
1/1/83- 
1/31/83 250 1,370 83 3200 53,300 97% 4% 99% 
/1/83- 
/28-83 60 1,430 91 1 00 53,400 98% 1% 99% 
Contractor check appropriate Block: 
1. Remaining hours [] are ❑y ale not: rrf sufficient to complete the task 
2. km:tilting funds I] are [) are not. 1f1 sti...c.cnt to c-A.ITI,!te the task 
ENGINEERING EXPERIMENT STATION 
Georgia Institute of Technology 
A Unit of the University System of Georgia 
Atlanta, Georgia 30332 
12 April 1983 
Counter Surveillance and Counter 
Intrusion Laboratory 
MERADCOM 





Dr. John W. Bond 
Delivery Order No. E102 
under BOA No. F33657-82-G-0077 
(Georgia Tech Ref. No. A-3263) 
Performance and Cost Report No. 11 
1 March 1983 through 31 March 1983 
Please find enclosed the Performance and Cost Report for the 





Charles E. Ryan, Jtir. 
Chief, 
EM Effectiveness Division 
AN EQUAL EMPLOYMENT 'EOUCAT ,ON OPPOPTUNiT Y INSTITUTION 
PERCENTAGE 
Or UORK 

















llonth tive Total 
Total 	to Date 
:14000 	25,100 




























20 20 1 





100 220 11 
150 370 19 
9/1/82- 
9/30/82 300 670 35 
10/1/82 
10/31/8• 300 970 51 
11/1/82- 
1/30/82 100 1,070 57 
2/1/82- 
2/31/82 200 1,170 70 
1/1/83- 
1/31/83 250 1,370 83 
/1/83- 
•/28-83 60 1,430 91 
/1/83- 
/31/83 
P IMPOSED FORMAT U.S. ARMY NOBILITY EQUIPMENT RESEARCH & DEVELOPMENT 
• Ft. Belvoir, Virginia 22060 
0 f • I- - 	;-) 
A-3263 	 PERFORMANCE ACIDCOST REPORT 
Contractor: 
Addteas: 
Georgia Institute of Technology 
Engineering Experiment Station 
Atlanta, Georgia 30332 
System/Item 
Contract No: 	F33657-82-G-2083-E1 0 2 
Contractor check appropriate Mock: 
1. Remaining hours [] ore Ey ate not sufficient to complete the task 
2. Remaining funds 0 are ❑ are not sulfIcleot to coloplete ihe !ask 
